ON THE FRONTIERS OF SCIENCE 


A. RUSSELL BOND 








1\ + eG} 
(Ee Se Se. 
M.C. MIGEL LIBRARY 


AMERICAN PRINTING 
HOUSE FOR THE BLIND 








On the Frontiers of Science 


Some Recent Inventions 


By? A] RUSSELL, BOND 


TYPE-READING EYE FOR THE BLIND 


HE element selenium, when in crys- 

talline form, possesses the peculiar 
property of being electro-sensitive to light. 
It is a good or bad conductor of electric- 
ity according to the intensity of the light 
that falls upon it, and its response to vari- 
ations of illumination is virtually instan- 
taneous. 

This interesting property has been util- 
ized in a wide variety of applications, 
ranging from the transmission of pictures 
over a telegraph line to the automatic de- 
tecting of comets; but by far the most 
“marvelous application is that of the pho- 
nopticon, which was exhibited in San 
Francisco this summer at the annual con- 
vention of the American Association of 
Workers for the Blind. It is an appar- 
atus that will actually read a book or a 
newspaper, uttering a characteristic com- 
bination of musical sounds for every letter 
it scans. 

The principle of operation is not difh- 
cult to understand. A row of, say, three 
tiny selenium crystals is employed, each 
crystal forming part of a telephone circuit 
leading to a triple telephone-receiver. In 
each circuit there is an interrupter that 
breaks up the current into pulsations, or 
waves, of sufficient frequency to produce 
a musical note in the receiver. “The fre- 
quency differs in the three circuits, so that 
each produces its characteristic pitch. Al- 
though the conductivity of selenium is in- 
creased by intensifying its illumination, 
the electrical connections in this apparatus 
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are so chosen that while the crystals are 
illuminated no sounds are heard in the 
telephone, but when the crystals are dark- 
ened, there is an instant audible response. 

‘The apparatus is placed on the printed 
matter that is to be read, with the row of 
crystals disposed at right angles to the 
line of type. The paper directly under 
the crystals is illuminated by a beam of 
light. This is reflected from the unprinted 
part of the paper with sufficient intensity 
to keep the telephone quiet, but when the 
crystals are moved over the black printing, 
the light is diminished, and. the crys- 
tals lose their conductivity, causing the 
telephone to respond with a set of sounds 
which vary with the shape of the let- 
tere Suppose the apparatus was being 
moved over the letter V, the upper crys- 
tal would encounter the letter first, then 
the middle one would respond, next the 
lower one would come into action for 
an instant, followed by a second response 
of the middle crystal and a final response 
of the upper crystal. A set of notes would 
be sounded somewhat after this fashion: 
mi, re, do, re, mi. “Lhe sound combina- 
tions with such letters as S and O are 
more complicated, but they are distin- 
guishable. When we read with the natu- 
ral eye we do not spell out the words let- 
ter by letter, but recognize them by their 
appearance as a whole. In the same way 
with the mechanical eye entire words can 
be recognized after a little practice. 

An apparatus akin to this and known as 
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these astonishing gyrations in nationality, 
they had the dizzying experience of chang- 
ing within twenty days from Spaniards 
into Frenchmen, and from Frenchmen 
into Americans, while flags were lowered 


and flags were raised, national anthems 
sounded, and polyglot proclamations were 
read in which, from the very nature of 
the case, they could take but a sullen 
interest. 


( To be continued ) 
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An Inclosed Nun 


_By SARAH N. CLEGHORN 


LONG the pleasant streets of Sliding River, 
£ X Upon a limpid April afternoon, 
/Sometimes I meet an absent-smiling lady 
_ With hair turned gray a little while too soon. 








She mas 
And hid it wi 


Now as she paces toward the 
The Shakspere Circle, or the Dorcas 
She seems to look beyond the home horizon, ~~ 


Forgetful of the workbag in her hand. Xs 


little while too soon she donned a bonnet, 

fore her blush and dimple went their ways; 
her youth in staid and sober colors, 
ash and polonaise. 


lecture, 


Sunk in what lost love, spellbound with what dreaming, 
Linked to what bygones, not in time to_part;~~ 
She builds about her_an-aériat convent, 
_Vowed-tothe Order of the Brooding Heart. 
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the optophone was invented by Fournier 
-d’Albe and exhibited before the Royal So- 
ciety of London last year, but it would 
read only specially prepared copy printed 
on one face of the sheet, because the light 
was passed through the paper. The pho- 
nopticon was invented by Dr. F. C. 
Brown of the State University of Iowa, 
and owes its sensitiveness to the use of 
individual crystals of selenium in place of 
the mass of crystalline material heretofore 
used. Dr. Brown spent four years trying 
to obtain selenium crystals large enough 
to be handled individually. 

Of course the phonopticon is yet in the 
laboratory stages, but it offers every pros- 
pect of practical success, and its possibili- 
ties are untold. It is quite conceivable 
that the apparatus may be elaborated to 
such an extent that a blind man may see 
(by ear) where he is going. His world 
may never be bathed in sunshine, but he 
‘may learn to admire the beauties of na- 
ture as translated from light into music. 


METAL-PLATING WITH A ‘‘PISTOL”’ 


_ A FEw years ago some children in Zurich 
were practising with a small rifle when 
their father strolled up to examine their 
target and see how well they were doing. 
He noticed that a number of the little bul- 
lets“had struck so closely that they over- 
Japped, and were nhashed together, like 
“ dough, into a solid/ mass of lead. It was 
not an extraordinary phenomenon, but it 
was an inventor who witnessed it, and 
what he saw Was a new method a metal- 
plating. 

The man was M. U. Schoop, a Swiss 


engineer, and this is how he conceived the _ 


idea of plating objects by peppering-them 
with a storm of microscopic_bullets. In- 
stead of using cold bullets, however, he 
took molten metal, and sprayed it upon 
the object with a stream of heated com- 
pressed air. The air picked up the metal 
in a finely divided state, just as an atomi- 
zer picks up perfumery, and projected it 
as a fine mist. Strange to say, this metallic 
mist was so cool that it could be deposited 
upon the most delicate fabrics without 
burning them. Even the hand could be 


467 


held in the spray close to the nozle with- 
out being scorched, and the metal could 
be laid on in as thin or as thick a coating 
as desired, just as paint is applied with an 
air-brush. So successful was this first 
metal spraying-machine-that M'r~Schoop 
was encouraged-to build a small hand 
machine, shaped somewhat like a pistol, 
in which powdered, instead of molten, 
metal was used. ‘The metal powder was 
fused by a gas torch, while the compressed 
air that fed the torch picked up’the mol- 
ten particles and shot them forth in the 
form of a spray. Another’ development 
was to use a metal ribbon or wire fed to 
the torch by a small ait-driven motor. 
The latest modification of the plating- 
pistol uses electricity in place of gas. Two 
wires of the metal that is to be applied 
take the place of the carbon pencils of a 
small arc lamp. The arc melts the wire, 
and a blast of compressed air blows out a 
continuous stream of atomized metal. 
Within; the pistol 1s the mechanism com- 
monly jused in arc lamps to feed the pen- 
cils to the arc as fast as they are consumed. 
It is not easy to explain the peculiar 
action of the spray. ‘The metal is certainly 
hot as itNleaves the pistol, but it is so finely 
pulverized™that the microscopic particles 
must lose their heat-almost instantly, like 
the sparks that fly from a grifidstone. 
Expanding air absorbs heat, and no doubt 
the air of the jet, being suddenly relieved 
of its compression, extracts the heat from 
the metal particles, so that within a few 
inches of the nozle they are solidified, 
and, on striking the object, are mashed 
together just like the bullets on the target. 
-In the first apparatus a very high air- 
pressure was used, which shot*forth the 
particles with a speed of over a mile per 
second, which is about _twice the speed of 
a rifle-bullet and néarly five times the 
velocity of sound. Now a much lower 
air-pressure is used, and the “bullets” 
leave the pistol with the moderate speed 
of seventeen hundred feet per second, or 
nearly twelve hundred miles per hour. 
Of course their velocity is greatly reduced 
before they. reach their target. So tiny 
are the particles that it is possible to form 
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a film one thousandth of an inch in thick- 
ness; that is, about one third of the thick- 
ness of the paper this is printed on. Of 
course the longer the spray is applied the 


thicker the plating will grow, and there~ 


is no limit to the depth of metal that may 
be laid on. 

It is only two years since the-first pat- 
ents were secured on this method of plat- 
ing, and already it has found a wonderful 
variety of useful applications. Lead, tin, 
zinc, aluminium, copper} nickel, iron, and 
even silver and gold have been used with 
success, and coatings of alloys such as 
brass, bronze, German silver, and the like, 
which cannot be applied electrolytically, 
may be sprayed on with the pistol. “Pick- 
ling,” or chemical cleaning, is not a pre- 
requisite of the Schoop process, hence 
many objects that cannot be electroplated 
may be spray-plated. It is just as easy to 
apply metal to the finest silks as to a block 
of wood or iron, and highly combustible 
materials, such as celluloid, tissue-paper, 
and even matches, have been subjected to 


a hail of microscopic bullets without being, 


ignited. The delicacy of the process may 
be seen in its use for making molds for 
dental plates, and in taking casts of fin- 
ger-tips for the identification of criminals, 
in place of the common finger-print /sys- 
tem. On the other hand, it has been /used 
to coat telegraph-posts at the ground-line 
in order to protect them from decay. It 
is reported that, owing to the scarcity of 
copper, German arms factories are making 
cartridge-shells of paper coated with a 
thin layer of brass, applied by the new 
process. 


THE LEWIS AIR-COOLED GUN 


For a great peace-loving country, far re- 
moved from militaristic influences, Amer- 
ican contributions to the machinery. of war 
have been really remarkable. This is 
particularly true of the machine-gun. It 
was an American, Dr. Richard J. Gatling, 
who invented the first rapid-fire gun—a 
gun with a cluster of barrels that would 
discharge a stream of bullets at the turn- 
ing of a crank handle. ‘That was in 1861, 
several years before the French mitrail- 
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leuse made its appearance. Then, twenty 
years later, came the single-barreled ma- 
chine-gun, in which each cartridge was 
loaded and fired by the recoil of the pre- 
vious cartridge, at the rate of ten shots 
per second. This was invented by Hiram 
Maxim, an American, who later became 
a British subject. Now we have a third 
notable American contribution in the air- 
cooled gun of I. N. Lewis, a retired cap- 
tain of the United States army, which is 
so light that it can be handled by a single 
man, and/may even be fired from the 
shoulder Jike a regular service rifle, al- 
though it takes a strong man to do this, 
for it / eighs twenty-six and one half 
pounds. 

The automatic machine-gun and the 
autoinobile engine have many points of 
cloge resemblance. ‘The engine cylinder 
has its counterpart in the gun-barrel, the 

ston in the bullet. In each an explosive 








js introduced and fired, and part of the 
/energy of the explosion is used to clear 
/ the cylinder and introduce and fire a new 


charge, this process being repeated hun- 
dreds of times per minute. So frequent 
are the explosions that the intensely hot 
fire of burning gases is almost continuous, 
and, like the engine cylinder, the gun-bar- 
rel must be provided with a cooling sys- 
tem to keep its temperature within safe 
limits. ff te: | 

In the Gatlipg gun no special system of 
cooling was/required, because, having a 
number of barrels, there was an appreci- 
able interval of time between discharges 
barrel, during which the heat 

id be dissipated. In the Maxim gun 
the barrel is surrounded by a water jacket 





“that holds about two gallons of water. 


It takes only six hundred rounds to bring 
this water to a boil} and about a pint and 
a half is evaporaté¢d for every thousand 
shots. The Colt |machine-gun, another 
American design by the way, depends 
upon air cooling, or radiation of the heat 
directly into the surrounding atmosphere. 
In order to provide a sufficient radiating 
surface, the barrel is made with a very 
thick wall, giving it a large outside diame- 


ter, and hence an extensive superficial. _ 
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